In Japanese quail (Coturnix coturnix japonica), as in other birds1,2), the release of gonadotropins from the anterior lobe of pituitary is stimulated under long days but not under short days3-6). TANAKA et al. 7) reported that, in immature quail kept under long days, the pituitary gonadotropic activity showed a diurnal rhythm. NICHOLLS and FOLL-ETT8) reported that the rhythm of the release of gonadotropins in immature quail became apparent when the light regimen was changed from short days to long days. The present study was performed to find out the effect of changing the time of onset of light and of reducing the length of light period on the diurnal rhythm of the pituitary gonadotropic activity in mature male Japanese quail.
Materials and Methods
Male Japanese quail were raised from the day of hatch under 14-hr (5:00-19:00) light per day. Food and water were given ad libitum. At 4 months of age, they were used for experiments. Exp. 1. The birds were killed at 8 different times (8:00, 11:00, 14:00, 17:00, 19:00, 22:00, 1:00 and 5:00) during the 24-hr period. At each time, 9-10 birds were killed.
Anterior lobes of pituitary were removed, weighed, and immediately frozen on dry ice. removal, they were assayed for the gonadotropic activity.
Exp. 2. The time of onset of light under the 14-hr light regimen was changed from 5:00 to 17:00, and the birds were kept for 2 weeks. Then the birds were killed at 8 different times during the 24-hr period. Clock hours of the autopsy were the same as Exp. 1. At each time, 9-11 birds were killed and their pituitaries were removed and assayed for the gonadotropic activity.
The assay for the gonadotropic activity was performed using the 32P-uptake method of KAMIYOSHI et al9). The pituitaries were homogenized in 0.9% NaCl solution with a glass homogenizer and diluted to desired concentrations. One-day-old White Leghorn chicks weighing 35-45g were used as assay chicks.
The dose of 32p injected into each the pituitary was expressed as the radioactivity (c. p. m.) per mg of the chick testes and evaluation of the significance of difference in means among groups.
Results
The gonadotropic activity of the anterior lobe of pituitary in 4-month-old male Table 1 . Pituitary gonadotropic activity at various times during the 24-hr period in mature male quail under 14-hr (5:00-19:00) light per day 1) Radioactivity of the testes of chicks received the injection of 1mg pituitary.
2) Calculated by 3-point assay using NIH-LH-S 16 as a standard.
5)
No. of assay chicks. 6) Means followed by different letter are statistically significant at 5% level. quail kept under 14-hr (5:00-19:00) light per day from the day of hatch showed a peak at 19:00 which was the end of the light period (Table 1) . When the light period of the 14-hr light regimen was shifted to 17:00-7:00 and the birds were kept for 2 weeks, a higher activity was found at 8:00 (1hr after the end of the light period) and also at 17:00 (the onset of light) ( Table 2 ). When the length of the light period was reduced to 8 hours (5:00-13:00) and the birds were kept for 2 weeks, a higher activity was found at 17:00 (Table 3 ). This clock hour corresponds to 12hr after the time of the onset of light. In the birds kept for 16 weeks under the 8-hr light regimen, no appreciable change in the pituitary gonadotropic activity was found during the 24-hr period (Table 4) . Table 2 .
Discussion
The gonadotropic activity of the anterior lobe of pituitary in mature male quail raised under 14-hr light per day was found to change during the 24-hr period, showing a peak at the end of the light period (Table 1 ). This accords with the findings of TANAKA et al.7) in immature quail raised under 14-hr light or 16-hr light per day. In the quail in which the light regimen was the same but the time of the onset of light was changed, the peak of the pituitary gonadotropic activity was found near the end of the new light period ( Table 2 ). These findings suggest that the pituitary gonadotropic activity of the quail kept under the 14-hr light regimen shows a peak at a time close to the end of light period. However, whether the peak is always shown at that time in any light regimens needs further investigations. FOLLETT and SHARP11) reported that the quail kept under 20-hr light regimen showed a peak not at the end of light period but at 16hr after the onset of light.
In the birds kept for 2 weeks after shifting the 14-hr light period from 5:00-19:00
to 17:00-7:00, another peak of the pituitary gonadotropic activity was found at 17:00 (Table 2) . The peak at 17:00 was also found in the birds kept for 2 weeks after reducing the length of the light period from 14 hours to 8 hours per day (Table 3 ). The time, 17:00, is close to the time of the peak found in the birds before shifting or reducing the light period (Table 1) . Therefore, the peak at 17:00 is thought to be a remaining peak or the peak found before shifting or reducing the light period.
When the birds were kept for as long as 16 weeks under the 8-hr light regimen, no peak of the pituitary gonadotropic activity was found ( Table 4 ). The 8-hr light regimen is known as a non-stimulatory regimen for the gonadal growth in immature quail3). In mature quail, reducing the light period from 14 hours or more to 8 hours or less is known to cause the atrophy of the testes12) or cessation of egg-laying13,14). The disappearance of a dynamic diurnal rhythm of the pituitary gonadotropic activity after reducing the length of the light period from 14 hours to 8 hours may be related to the regression of gonadal functions in the quail.
Summary
Male Japanese quail were raised under 14-hr (5:00-19:00) light per day for 4 months from the day of hatch, and their gonadotropic activities of the anterior lobes of pituitary at various times during a 24-hr period were measured using a bioassay method based on 32P-uptake by chick testes. A peak of the gonadotropic activity was found at the end of light period. When the time of onset of light was shifted from 5:00 to 17:00 and the birds were kept for 2 weeks, the peak shifted to a time close to the end of the new light period. When the length of the light period was reduced to 8 hours and the birds were kept for 16 weeks, the peak disappeared.
